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(54) Abstract Title 

Cordless digitizer 



(57) A cordless digitizer with a cordless cursor/pen 
having a power supply of the battery type and comprising 
a winding-type transducer coil (11,12), a tablet with a 
winding-type sensor winding coil (21) provided parallelly 
on or under a plurality of conductive loops (22,23), a 
thin-filmed key-pad, and a signal-processing circuit (31) 
connected to the tablet to obtain the key-in state and the 
location of the cursor/pen. The cordless digitizer further 
comprises a touch control switch which can automatically 
switch the power on or off according to whether or not the 
user's hand is touching the contact points of the touch 
control switch for extending the battery life when the 
cordless cursor/pen is not in use (see Figure 4). 
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TO. invent reIatts „ , ^ ^ M 

We .ransd^r eoU. a co«ro. ^ ^ . of 

f fltoed ^ * » * «— loops an, a J££ 
signals between the cordless pen/cursor and the tablet 

The prior art of this invention is described in the US Pat No ^7o« 
user. For Ous reason a dig^ ^ fc ^ ^ M J££ 
™» ' >858 " DEWVE FOR DETERMINING POSITION 

zznz ^ ° n a s ~- «* - ~ 

COWLING, U.S. Pa,. No. 5.I60.8B "CORDLESS DIGITIZER LOCAL 

SSST n reRENCE PHASE systcm "- - us - ^ " 

S^LoTT USING LOC A ™ 0 

« »r r e 10 neccssi,y ° f a of*, ubie, ». 

~„ — ^ ^ «. of a 

*T* ~ * * —»*• loops in *. PCB 

couple fa. cureOT/pen . ^ signal is very weak „^ 

need the larger P.C.B. or increasing the levels of the prn tk- •„ • 
cost of production. B " ^ **" mCrease * e 

Besides cursor/pen generally comprises one winding-type transducer coil and 
IZER TABLET , the wuKhng-type transducer coil not only generates the 
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position signal with reference phase inductively coupling to a plurality of conductive 
loops but also generates the state signals showing the key-in states. Generally the 
state signals is generated on the tablet after the modulation of position signal. There 
is a small perturbation of the phase or amplitude of the modulated position signal. In 
5 detecting the phase inversion to decide the location of the cursor/pen system, the 
change of the key-in state generating a small perturbation of the phase or amplitude 
of position signal will cause the small deviation of the location of the cursor/pen. The 
plurality of conductive loops cannot inductively coupling the correct signal from the 
winding-type transducer coil to decide the exact location of the cursor/pen when the 
10 voltage of the battery is not high enough . It is necessary to frequently replace the 
battery for a new one, because the cordless digitizer with the battery type power 
supply continuously losses its power even the cordless digitizer is not in use. This 
will reduce the life of the battery. 

15 For this reason, it is the main object of this invention providing a cordless 

digitizer comprising a cordless cursor/pen, a tablet, and a signal-processing circuit. 
The cordless cursor/pen comprising two winding-type transducer coils, touch control 
switch and a plurality of switches. The tablet comprising thin-filmed key-pad, 
plurality of conductive loops and sensor winding coil. The signal-processing circuit 

20 adapted for processing the interactive signals between the cordless cursor/pen and the 
tablet. One of the winding-type transducer coils generates the position signal with 
reference phase and the other one generates the state signals in application. The state 
signals are not necessary to modulate the position signal and to generate small 
perturbation of the phase or amplitude of position signal that will affect the accuracy 

25 of the location of the cursor/pen . Owing to the small diameter of the insulated wire, 
it is easy to wind the insulated wire over than 50 turns for winding-type sensor coil 
inductively coupling the enough intensity of the positional signal with reference 
phase and state signals. This will decrease the cost of production. 

30 It is another object of this invention comprising a thin-filmed key-pad provided 

on the tablet to perform the function of the tip switch of a pen or the right button of a 
cursor and thereby eliminate the need for the installation of a tip switch and one 
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^ ^ *• ,0,Kh COD,rol "** ° f * — 1- - 
also extend the life of the battery. 

^ 1 «— *» »U1 now be described by way of example with reference 
to the annexed drawings, in which: 

^■""^^dia^d^^^,^,^ 
"^-^Hoclrd^d^^^,^^^^ 

hJZ; B simpUfled b,ock ««— » - — 

FIG. 4 is a block diagram drawing accordine to th» „»„„ • 
saving device of cmaor/pen. ""^ '» »e P-em mvenhon of power 

the s^TT ^ draWfa ' 8S «*• * *«— of 

*. smtctural feamres of "CORDLESS DIGITIZER" of me pres«, invennon is as 



15 follows: 



25 



30 



In FIG. 1,2, there is a simplified and deailed block diagmm thawing aceotding 
^P^inv^m,^^^.^^^^ a « 

havmg a transmission device, tabU, 2, and a signal-processing eheui, 3 Tie 
«*. I comprismg . posMon signa. generaing cimui, „, a sm,e signs* 
S cmat ,2 , , modulat0f I3 , a pluraljty „ ^ R ^ , ^ 

™ r n 1 * ' ,u, on * e sttrfece ° f ^ ^ 2 - »— *. 

ZLL " ^ ^ ** refercnCe " *— signals 

genemung mrctn, ,2 genca.es an AC magnetic field with key-in states. The tabtu 

compnsmg a wmdmg-ryp, sensor coi. 2,, ta conducive ,oops 22, and secorf 

hTT^ ^ ^ 22 — muhipiexer 32. 

Smuiarty, me second conducive .oops 23 perpendicular* conned m a second 

ZlTl v T — f — axis and U« other one 

s^s for the Y-axrs. The wotking area is decided by the two conductive loops m 

larger ^ woricmg asea in size is necssary for good perfo^ and easy » be 
should be wound by the instated wite from tbe outside of _ ^ fa ' 
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parallelly on or under the two conductive loops 22 and 23. When using the 
cursor/pen 1 moving on the tablet 2, the position signal generating circuit 1 1 and 
state signals generating circuit 12 will be always moving inside of the frame 
generating the position signal with the reference phase and the state signals showing 
5 the key-in states. 

The signal-processing circuit 3 comprising a first multiplexer 32, a second 
multiplexer 33, a amplifier 35, a phase modulator 34, a key-in signals detector 36, a 
V to F converter 37, and a microprocessor 31. The outputs of the first multiplexer 32 

10 and second multiplexer 33 are all connected to the phase demodulator 34 which 
detects the phase inversion. The output of the position signal with reference phase 
coupled by the winding-type sensor coil 21 connects to the amplifier 35. The output 
of the amplifier 35 connects to the phase demodulator 34. The output of the phase 
demodulator 34 provides a signal to the V to F converter 37, then to the 

15 microprocessor 3 1 to obtain the exact location of the cursor/pen 1 on the tablet 2. The 
split signal of the output of the amplifier 35 connected to the key-in signals detector 
36 to detect the state signals from a plurality of switches 14 and send them to the 
microprocessor 31 to obtain the key-in states. The frequency of the position signal 
and the state signals are different. The different key-in state signals can be generated 

20 after the modulator 13 modulates the (AM > FM * PM) carrier signals in case that the 
cursor/pen I comprises no less than one switch to generate no less than one key-in 
signal. 

In FIG. 3, there is another simplified block diagram according to the present 
25 invention for use in a cordless digitizer, comprising a cursor/pen 1\ a tablet 2, and 
thin-filmed key-pad 5. The cursor/pen V comprising a position signal circuit and a 
battery (not mentioned in the figure). The above mentioned structure including a 
thin-filmed key-pad 4 provided on the tablet 2. The thin-filmed key-pad 4 transfers 
the state signal when the cursor/pen V touches the thin-filmed key-pad 4 to replace 
30 the above-mentioned function of the said tip switch or the right button of a cursor. 



In FIO.4, .here * a bIock ^ ^ ^ fc ^ 
pow wsa vu^dcv i ceof a cu^ r /p OTCO ^ gfeatov ^ en ^ cureor/i)£n ^ 

-i*.-*^^, l6 . neUwhco ^ swiKh Iocompiisingopencootact 
p— .« - mi. ^^m^^^^JJ^ . Ifi 

*eh»d ^asanun™ resistance 164 „ ^ ^ ^ ' 
J.y power. For te reason, i, is i, an op^, ^ „ ^ 

ihe human resistance 164. This can extend the battery life and be easy for users 
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Claims: 

1 . A cordless digitizer comprising; 

a) a transmission device of a cursor/pen to transmit different frequencies of 
position signal with reference phase and state signals; 
5 b) an inductively coupling device comprising winding-type sensor coil and a 

plurality of conductive loops provided in a tablet; 

c) a signal-processing circuit to process said position signal with reference 
phase and said state signals inductively coupling on said winding-type sensor coil 
and said position signal with reference phase inductively coupling on said 
10 plurality conductive loops and to obtain the exact location and action message of 
said cursor/pen. 

2. The cordless digitizer of claim 1, wherein said transmission device comprises two 
conductor contact points installed thereon, the hand of a user work as a human 

15 resistance between said two conductor contact points when the hand contact said 
two conductor contact points, thereby enable the battery type power supply to 
supply power. 

3. The cordless digitizer of claim 1 , wherein said position signal with reference phase 
20 is generated from a winding-type transducer coil. 

4. The cordless digitizer of claim 1, wherein said state signals are generated from a 
winding-type transducer coil which is controlled by a modulator. 

25 5. The cordless digitizer of claim 1, wherein said winding-type sensor coil should be 
wound by the insulated wire from the outside of the defined working area and be 
provided parallelly on or under said plurality of conductive loops for inductively 
coupling enough intensity of said position signal with reference phase and said 
state signals. 

30 

6. A cordless digitizer comprising: 
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^tim^ssiondevic.macurjpe.m.mnsmi, the detent ftequencies 
of poanon sigral wjtf, reference phase and state signals; 

b) an inductively couphng device comprising winding-type sensor coi! and a 
plurality conductive loops provided in a tablet; 

c) a rhin-filnred key-pad on said raHer, which can confi™ the action message 
of the pen action for the system when the pen tip touches thereon- 

d) a rignal-prucessing citcuir m process the said position signal with reference 
phase mductively coupling on said winding. wing ^ ^ ^ 

"77 ° f * M, »- Position signal wim refereuce phase 

•nductrvely couphng on said phtralhy conductive ,oops and .o ohrain tire L. 
locanon and said action message of said cursor/pen. 

7. The cordless digitizer of Cairn 6. wherein said tiansmission device comprises ,w» 
conductor comae, poin B instiled .hereon, the hand of a user works as a human 
restaance between said rwo conduce contact poin«s when ute hand comae, said 
■wo conductor comae, poims, .hereby enable *e banery .ype power supply ,„ 
supply power. J 

8. The cortitess digitizer of eiaim o. wherein said position signal wim reference phase 
is generated ftom a winding-.ype transducer coil. 

20 9. The cordless digitize, of claim 6, whemin said windmg-^pe sensor coil should he 
wound by dte instated wim fi™ fte omside of tite defined working area and 
should be provided paraUeUy on or under said pluraiiry of conductive .oops for 
mductively coupling enough intensity of said position signal wfth reference phase. 

25 lu The cordless digitizer of daim 6 , wherein tire conductive pianos of said thin- 
filmed key-pad is made of a conducting materia, which canno, shield tite AC 
magnetic field. 
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1 \ 11 y 0rdIeSS ° f Claim * herein said thinned key-pad and said 

Mr conductive loops can be made of the same material, and can put said thin- 
filmed key-pad under said plurality conductive loops. 
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12. A cordless digitizer substantially as hereinbefore described with reference to the 
accompanying drawings of Figures 1 , 2, 3 and 4. 
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